tality rate of at least 10 times higher compared to that in developed contries. 5, 6 This disease is associated with poor nutritional and lower socio-economic status and uneven distribution of health care. 3, 4 Besides, rheumatic heart disease will also affect daily activities, educational achievement and absent of school that even may cause dropouts. This reflects how rheumatic heart disease can influence schooling performance. 7 To the best of our knowledge there is no study concerning schooling performance in students contracting rheumatic heart disease, both in Indonesia and abroad. Among various factors known or suggested as influencing schooling performance in students with RHD are age, sex, family socio-economic status, parental educational level, number of children the family, duration of illness, educational achievement prior to disease, and severity of the dis- ease. We aimed to determine factors associated with schooling performance of children with RHD treated in our hospital during the last 9 years.
Methods
We reviewed patients with RHD visited the outpatient clinic of Cardiology Division, Department of Child Health, Dr. Cipto Mangunkusumo Hospital from 1990 to 1998. Data were obtained from medical records and questionnaire. We collected data for age, sex, socioeconomic status of family, parental educational level, number of children in family, duration of illness, educational achievement prior to illness and severity of the disease. Those data were considered or suggested as risk factors or independent variables, while the dependent variable was school performance possessing 3 parameters, namely educational achievement, absent of school, and dropouts.
The inclusion criteria included (1) patients with rheumatic heart disease visited the outpatient clinic of Division of Cardiology, Department of Child Health between January 1, 1990 and December 31, 1998; (2) age 6-15 years, (3) patients had never transferred to other school during educational period; and (4) the medical record was completed with clear address accompanied by findings on history taking, physical examination, electrocardiographic, chest-x ray, and echocardiography. We excluded patients who died during first quarter before after diagnosis of RHD was established.
Results

Characteristics of the subjects
During the study period 80 patients with RHD visited the Division of Cardiology, Department of Child Health, Cipto Mangunkusumo Hospital. Most of patients were in mild disease 64 (80%) and the other 16 (20%) with severe disease, 3 cases of 16 subjects with severe disease died less than six months after the diagnosis of RHD was established. The subjects comprised of 44 males (55%) and females 36 (45%); most of them (55%) belonged 12-15 year age group ( Table 1) .
According to duration of illness, the most prevalent length of disease of more than 2 years was found in 44 (55%) of cases and 36 (45%) of cases with duration of disease of <2 years ( Table 1 ). The same table shows distribution of educational achievement prior to illness that good achievement was encountered in 78 (97%) of patients, whereas poor achievement in 2 (3%) of patients.
On the basis of socio-economic level and the severity of disease (Table 2), the majority of patients (59 or 74%) came from lower economic status and the remaining 21 (26%) from middle to higher socioeconomic level. In lower economic status group, most of them were in mild disease (47 or 73%) and the remaining 12 (75%) cases were in severe disease.
Distribution of RHD patients by parental educational level and the severity of disease showed that they prevalently came from level < junior high school of 42 (53%) and the remaining 38 (47%) from above senior high school level ( Table 2) .
Concerning the number of children in family and the severity of disease, Table 2 shows that the highest figure was observed in family with > 2 children in 61 (76%) patients and the other 19 (24%) with number of children of 2 orless. Based on valvular defects and the severity of disease, the most commonly found valvular defect was mitral regurgitation (MR) in 37 (46%) followed by a combination of MR, mitral stenosis (MS) and tricuspid regurgitation (TR) and MR with TR. The majority of MI in 35 (54%) cases were in mild degree and 5 (33%) of cases with MI-MS-TI mostly were in severe degree ( Table 3) .
Bivariate analysis
Bivariate analysis was used to look for the association of each independent variables and school performance. In this level the association of one independent variable with each dependent variables was counted by ignoring confounding factor, so if an association were existed, it was not necessarily a causal one.
Bivariate analysis between each independent variables and schooling performance showed that there were significant associations between parental educational level (p=0,009), severity of the disease (p= 0.05) and number of children in the family (p=0.0507) with educational achievement (p=0.009). Another independent variable influencing educational achievement was age. On the other hand, sex, duration of illness, educational achievement prior to illness and socioeconomic status of family showed no relation to educational achievement.
There was significant relationship between the severity of disease and dropouts (p=0.006). Independent variables that were not associated with to dropouts included age, sex, duration of illness, educational achievement prior to illness, socioeconomic state of family, parental educational level and number of children in family.
Overall bivariate analysis between each independent variables and respective dependent variables (educational achievement, absent of school, and dropouts) showed three independent variables providing significance namely parental educational level number of children in family, and the severity of disease. In this study, out of 80 patients with RHD satisfying inclusion criteria, 43 (54%) of patients showed good educational achievement whereas poor achievement was observed in 37 (46%) of patients (data not shown)
Multivariate analysis
Following bivariate analysis, multivariate analysis with logistic regression was done to assess the association of each independent variables giving positive significance in bivariate analysis, plus independent variables that theoretically may affect school performance, though proved to be insignificant. In this analysis the dependent variable was school performance while independent variables giving significance in bivariate analysis was severity of the disease (Table 4) , whereas other independent variables presumed theoretically relate to schooling performance were age, sex, duration of illness, educational achievement prior to illness, socioeconomic state of family and parental educational level.
Statistically, in this analysis a variety of confounding factors could be ruled out so an association of one independent variable and schooling performance, if any, considered a causal relationship. With this analysis technique the role of each independent variable could, at once, be determined. The type of analysis compatible with these data (nominal-scaled dependent variable and nominal and numeric-scaled independent variables) was logistic regression. Table 4 showed the result of logistic regression analysis showing association of various independent variables and schooling performance. Out of various independent variables, those actually providing significance in schooling performance were the severity of disease (p= 0.0010) and parental educational level (p= 0.0507) Table 1 . These data are consistent with statistical report stating that rheumatic fever has high incidence in school-age periode of 5-15 years with its peak in over 10 years.
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Some important factors influencing the occurrence of rheumatic fever/RHD are low socio-economic level, crowded population, tropical area with humid climate and sudden changing termperature. 9,10 One factor which might help reducing rheumatic fever was high economic status. 11 Our series showed that, most RHD patients came from low socio-economic level of 59 (74%) and 21 (26%) from high socio-economic status ( Table 2) .
Valvular defects commonly observed were MI in 37 (46%) patients, most of them, 35 (54%), with mild disease and the remaining 2 (12%) with severe disease, as seen in Table 3 . This finding is in accordance with the report of most hospitals showing the highest prevalence rate is in MI, 12 and other study reporting in 61 patients with MI on 4-37 years follow-up 56 (91.8%) remained mild, whereas 5 (8.2 %) patients developed severe complications.
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Factors affecting school performance in children with RHD
The number of subjects agreed with the minimal sample size required of 74-80, although at the time of home visit some of them had moved and their address could no longer be identified.
Age
About 90% of rheumatic fever patients experienced their first attack in the age range of 5-15 years and in this same period also the highest prevalence of RHD .
14-15
Based on the report and school-age, the study criteria ranging from 6 to 15 years, ages of elementary and junior high school. To omit a bias, age classification was divided into three groups of 6-8 years, 9-11 years and 12 -15 years.
From statistical analysis through bivariate and logistic regression analyses, age was not significantly associated with educational achievement, absent of school, dropouts, or schooling performance.
Sex
The role of gender in a variety of aspects on RHD and rheumatic fever at the moment is still controversial. Some researchers reported that there was no marked sex difference in RHD and rheumatic fever incidence and prevalence.
16 This is consistent with the present study that by sex was not associated with educational achievement, absent of school, dropouts and schooling performance as well.
Duration of illness
Duration of illness in the present study was classified into those with more than 2 or less years duration and those with 2 years or less . This classification was based on thoughts that in the first year the patient was still considered ill and the following year was in recovery stage, so that the patient could be expected to go to school regularly. Duration of disease was indirectly assumed to affect school performance, because duration of illness has been thought to influence the severity of valvular and myocardial defects affecting the severity of disease. Recent RHD presumably would affect the severity of disease and school performance. In bivariate and logistic regression analyses, there was no relation between duration of disease and educational achievement (p= 0.349), absent of school (p=0.1853), dropouts (p=0.424), schooling performance (p= 0.35).
Educational achievement prior to illness
Neither literature nor study reports existed in discussing educational achievement prior to illness in students with RHD. In bivariate analysis premorbid educational achievemen and educational achievement at the time of illness were not significantly associated (p= 0.362). Sinular results were found between educational achievement prior to illness and absent of school (p=0.119), dropouts (p=0.925), school performance (p= 0.210). The same applies to logistic regression analysis ( Table 4 ) that showed that educational achievement prior to illness did not relate to schooling performance (p=0.752).
Socio-economic status of the family
There was no significant association, between socioeconomic status of family and educational achievement, absent of school, dropouts and school performance. This finding was different with the results in Wahab's 17 study showing that patients with low socio-economic status were brought to their doctors when their symptoms had been severe, while those with high socio-economic status were brought to their doctors earlier that it was presumed in causing good school performance.
Parental educational level
Parental educational level, was divided into 2 groups, consistent with Wahab's 17 study and state compulsory education program of 9 years, < JHS group and > SHS group.
Maternal and paternal education levels are related to children's health status, in the sense that the higher the educational level the greater the parental understanding of children's health, 15 and of course, patients' performance including better school performance.
In our series bivariate analysis showed significant association of parental educational level and educational achievement (p=0.009). On the other side this study showed there was no relationship between parental educational level and absent of school (p=0.537), dropouts (p=0.102), school performance (p= 0.083). This was probably due to the lack of direct influence parental educational and school and dropouts. However, logistic regression analysis (Table  4) showed that parental educational level (p=0.0507) has relationship with school performance.
Number of children in the family
Large family would need more time to deal with its children, even greater expenses for living and treatment that it was thought that the greater the number of children the children's care was more ignored, 17 and might cause negative impacts on students performance contracting RHD.
Bivariate and logistic regression analyses the showed that number of children in the family did not relate to absent of school (p=0.316), dropouts (p=0.438) and school performance (p= 0.441).
Severity of the disease
The severity of RHD is a highly important determinant among all factors affecting school performance. 9 In the previous study it was reported that out of 61 patients with MI, on 4-37 years followup, 56 patients remained in mild disease, while the other 5 patients developed severe complications 13 causing possible poor performance. Not much different from previous study, that severity of the disease relate to educational achievement (p= 0.05), absent of school (p=0.002), dropouts (p=0.006), and school performance (p= 0.0018).
Based on the present study there was an impression that among the three independent variables (parental educational level, number of children in the family and severity of the disease), the severity of disease greatly affected school performance. Whereas in logistic regression analysis, as seen in Table 4 , the se-verity of disease (p=0.0010) and parental educational level (p=0.0507) indicated great influence on schooling performance. In summary, based on analysis.
In the present study, on assessing the influence of RHD upon school performance of 80 subject studied the following conclusions can be drawn: 1.The severity of disease and parental education level showed effect on schooling performance.
2 . Independent variables such as age, sex, duration of disease, premorbid educational achievement, socio-economic level of the family and number of children in family did not revealed effect on schooling performance.
